Predicting neurological outcome after cardiac arrest remains a challenging task. Bivariate EEG synchronization measures can contribute to early prognostication. Further studies are needed to evaluate the place of quantitative EEG within multi-modal prognostic algorithms.
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a b s t r a c t
Objective: Outcome prognostication in comatose patients after cardiac arrest (CA) remains a major challenge. Here we investigated the prognostic value of combinations of linear and non-linear bivariate EEG synchronization measures. Methods: 94 comatose patients with EEG within 24 h after CA were included. Clinical outcome was assessed at 3 months using the Cerebral Performance Categories (CPC). EEG synchronization between the left and right parasagittal, and between the frontal and parietal brain regions was assessed with 4 different quantitative measures (delta power asymmetry, cross-correlation, mutual information, and transfer entropy). 2/3 of patients were used to assess the predictive power of all possible combinations of these eight features (4 measures Â 2 directions) using cross-validation. The predictive power of the best combination was tested on the remaining 1/3 of patients. Results: The best combination for prognostication consisted of 4 of the 8 features, and contained linear and non-linear measures. Predictive power for poor outcome , measured with the area under the ROC curve, was 0.84 during cross-validation, and 0.81 on the test set. At specificity of 1.0 the sensitivity was 0.54, and the accuracy 0.81. Conclusion: Combinations of EEG synchronization measures can contribute to early prognostication after CA. In particular, combining linear and non-linear measures is important for good predictive power. Significance: Quantitative methods might increase the prognostic yield of currently used multi-modal approaches. Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Prognostication in comatose patients after cardiac arrest (CA) remains one of the biggest challenges for a neurologist in the intensive care unit (Rossetti et al., 2016) . Current clinical decisions are based on a multi-modal approach including several clinical and para-clinical tests, one of the most important being Electroencephalography (EEG) (Horn et al., 2014; Rossetti et al., 2016;  http://dx.doi.org/10.1016/j.clinph.2017.01.020 1388-2457/Ó 2017 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Abbreviations: AP, anterior-posterior axis; AUC, area under the ROC curve; CA, cardiac arrest; CC, cross-correlation; CPC, Glasgow-Pittsburg Cerebral Performance Categories; LR, leftright axis; MI, mutual information; qEEG, quantitative electroencephalography; RDP, relative delta power; ROC, receiver operating characteristic curve; TE, transfer entropy; TTM, targeted temperature management.
